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Outline of Presentation

• Finger Lakes Context
• Cyanobacteria history and competitive 

advantages
• Harmful Algal Blooms in NY, FLI projects
• Climate change
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Ecology of Cyanobacteria
• Enormously large topic
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Harmful Algal Blooms – Ohio, 2014

• OH slides
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• Drinking water
• August weekend
• ~500,000 

people 
impacted

• Toxin-producing

Toledo Blade
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Harmful Algal Blooms (HABs) in FL (’12 – ’16)

Lake '12 '13 '14 '15 '16
Conesus
Hemlock
Canadice
Honeoye
Canandaigua
Keuka
Seneca
Cayuga
Owasco
Skaneateles
Otisco

Suspicious
Confirmed
High Toxin

Landsat Image

R. Weakland

L. Cleckner

http://www.dec.ny.gov/docs/water_pdf/habsextentsummary.pdf
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Harmful Algal Blooms (HABs) in FL (‘17)

Lake '12 '13 '14 '15 '16 ‘17
Conesus
Hemlock
Canadice
Honeoye

Canandaigua
Keuka
Seneca
Cayuga
Owasco
Skaneateles
Otisco

Suspicious
Confirmed
High Toxin

Landsat Image

L. Cleckner

T. Schneider, OWIP
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HABs
Harmful – Toxins present at high concentrations

Algal – Ironically, not algae, but 
rather Cyanobacteria

Blooms – High concentrations
Checklist
Sun
Nutrients
Warm temperatures
Little wind
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Cyanobacteria
• 3.5 billion years old

• Dominant life form for ~1.5 billion years
• Prokaryotes
• Diversity of environments

• Hot springs, cycads, polar 
• Base of aquatic food web for energy

/nutrient flows – autotrophs
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“The breathable air we enjoy today originated from tiny 
organisms, although the details remain lost in geologic time.”

David Bello, 8/19/09, Scientific American
https://www.scientificamerican.com/article/origin-of-oxygen-in-atmosphere?

Images from 
UNH PhycoKey



Phytoplankton Community - Algae
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Images courtesy of Water on the 
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Cyanobacteria Survival Strategies – Gas Vacuoles
• Position optimally in water column

• Light, Nutrients
• Shade other plankton
• For shallower waters/shorelines, can develop 

concentrated layers at the surface
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Cayuga, 09/15/17
1330

Cayuga, 09/15/17
1330

Cayuga, 09/15/17
1630

Cayuga, 09/15/17
1330

Images: L. Cleckner



Cyanobacteria Survival Strategies - Morphology
• Colonial forms
• Mucilagenous sheath

• Tough for invertebrates (filter 
feeders) to graze

• Prevents desiccation
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Cyanobacterial Survival Strategies – Low Light Levels
• Chl a and accessory pigments can use light 

from several wavelengths
• Phycocyanin and phycoerythrin
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M. Bello, 
https://openoregonstate.pressbooks.pub/microbiology/c
hapter/phototrophy/



Cyanobacterial Survival Strategies – Nutrients
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• Nitrogen fixation
• P limitation, but reduced forms of N 

are important for Cyanobacteria
• NH4, urea

• Regeneration of 
nutrients in 
water column, 
sediments vs. 
introduction of 
new sources (streams, 
atmosphere)

• Bacteria, plants, others
• Cause/effect of nutrient levels and 

types, plankton communities
• Process level studies needed

PhycoTech

Wehr, 
USEPA

Paerl et al. 2016



Survival Strategies – Toxin Production
• Discussed in next presentation

• Not all species all the time
• Many compounds, analytical methods
• Role that genes, N play in production
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Molecular Structure Source:  
Greg Boyer, SUNY ESF



Cyanobacteria and HABs in NY
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Source:  Rebecca Gorney, NYSDEC



Seneca Lake HABs 09/19/16
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http://www.observer-
review.com/more-toxic-
algae-on-seneca-lake-cms-
5465

Photo: Seneca Lake 
Pure Waters Assoc’s
Shoreline Monitoring 
Program 



Project: Nitrogen and HABs in Honeoye L.
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Dr. Mark McCarthy, Wright State U.

Dr. Silvia Newell, Wright State U.



HABs, Climate Change, Our Future
• Temperature
• Precipitation

• Delivering more nutrients from
watershed

• Timing of events?
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Paerl & 
Otten 2013

T. Casella, Cayuga Lake
2/24/17



Conclusions
• HAB organisms are ancient, well adapted

• Competitive advantages over other 
phytoplankton groups esp. in late summer

• Climate change will exacerbate occurrence of 
HABs in future

• Further study
• Sources and regeneration of nutrients
• Occurrence of HABs in low nutrient lakes?
• Role of plants, benthic algae, invasive species 

communities
• Omics applications
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